Abstract.In this paper, we analyzed the learners' behavior data of the large-scale online course (MOOC). We used the data of learners' Learning behavior to establish the learner-video dipartite network. The two sets of the network are the learners and video collections. In this study, we found the pattern that learners watch videos obeys power-law distribution. In order to study the collective online learning habits, we performed a distribution fit on the learner's video behavior and calculate the parameters, and found that learners' online learning behavior obeys the power-law distribution. Based on the above research, we found the collective online learning habits, which provides a theoretical basis for online course builders to master learners' learning habits.
Introduction
As a new form of education in the information age, large-scale online courses have profoundly changed the educational model and brought a new atmosphere for the development of education. Online courses use the advantages of the internet to break the boundaries of time and space and the walls of colleges. People can use the internet to learn high-quality courses and accept higher education at any time and any place. With the rise of large-scale online courses, learners are increasingly focusing on using internet resources for learning. We analyzed the learners' behavior data of the large-scale online course, and used the data of learners' Learning behavior to establish a learner-video dipartite network. The two sets of the network are the learners' set and the videos' set. In the study, we found the pattern that learners watch videos obeys power-law distribution. The power-law comes from the analysis of the frequency of English words in the 1920s. The number of words commonly used is very small. Many words are not used frequently. Linguists found that the frequency of use of words and its priority of using are a constant power inverse relationship. Power-law actually has two popular explanations: one is the "long tail" theory, only a few large portals are concerned by many people, most portals are rarely followed, and this creates a long tail; the other is the Matthew effect, the rich get richer and the poor get poorer. Power-law distribution is a very common distribution in nature. through recognizing learners' learning behavior patterns of large-scale online course, we found that the number of videos watched by learners obey the power-law distribution, this rule is found in 22 courses offered on the iCourse. Our research provides a theoretical basis for mastering the rules of collective online learning.
Network Modeling
Learner-video network is a natural dipartite network. In the face of a large number of online course learning behavior data, our first thought is to establish a dipartite network. We used Geiph to build a learner-video dipartite network ( Figure 1) .
Here, we only show the learner-video dipartite network of the International oral English course, where the learners' set has 3,324 learner nodes and the videos' set has 37 video nodes. As shown in the figure, the red node in the network represents the learner node, and the blue node represents the video node. Since there are too many learner nodes, if they are arranged in an intuitive dipartite graph mode, the node arrangement will be too dense to be seen clearly, so this arrangement mode is adopted. We have a learner-video dipartite network, and we are very curious about what is the degree of node distribution? 
The Degree Distribution of the Learners' Nodes
In order to satisfy our curiosity, we study the degree distribution of the nodes in the learner-video dipartite network. Since there are few video nodes, we only studied the degree distribution of the learners' nodes. As shown in Figure 2 , we studied the learner node degree distribution of the four courses which are International oral English, Finance, Python language programming, and Advanced mathematics. The size of the learner node degree represents the number of videos the learner watches. For example, the degree of the learner A node is 7, which means that the learner A has watched 7 videos. By visually observing the degree distribution of learner nodes in the dipartite network, we found that the majority of learners watched the video in a small number, and only a small number of learners watched many videos. In other words, most of the learners are just segment-learners, however, a small number of learners participate in the whole course.
Power Law Distribution Fitting
By visually observing degree distribution of the learners' nodes in the dipartite network, we infer that it obeys the power-law distribution. Let us test whether degree distribution of the learners' nodes obeys the power-law distribution.
The power-law distribution formula is: = − , Taking the base 10 logarithm of both sides of the formula: = − = − . After taking logarithm of X, Y, the power-law distribution formula becomes a linear equation, so we use this method to test whether the learner node in the learner-video dipartite network obeys the power law distribution. By fitting, we get the parameters a, b ( 
Discussion and Conclusion
In this study, we use the method of modeling network to analyze the learners' learning behavior data of large-scale online courses. Through data processing, we establish a learner-video dipartite network to analyze the degree distribution of learner nodes. We find that the degree distribution of the learner node obeys the power-law distribution. That is to say, the number of videos watched by the learner obeys a power-law distribution. Based on this, we believe that the cost of clicks on the internet is very low, learners are curious about the content of the course, so learners began to watch the course video, but a large part of the learners have no patience, can't insist on the whole process of learning, the reaction on the power-law distribution is that a large part of the learner nodes' degree is very small; a small part of learners are passionate about the content of the course, and have the patience and perseverance to learn the whole course， the reaction in the power-law distribution is that a small part of the learner nodes' degree is very large. In summary, we find that learner learning behavior obeys the power-law distribution in large-scale online course, pay attention to experimental argumentation, and reveal the collective online learning law. This theory provides a theoretical basis for website builders and course instructors to master learners' learning behavior (most learners do not have the perseverance to accomplish whole-course learning), and it is extremely urgent to increase the attractiveness of the course.
